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Irrigating Soybean-s With
Limited Water
Loyd R. Stone, Soil Physicist
William l. Powers, Soil Physicist
Cecil 0. Nickell, Soybean Geneticist

During the past three years we have evaluated
soybean yields and lodging as influenced by
irrigation amount and time. The results should
help irrigators who want to use less water because of limited water supp-ly, limited pumping
capacity, limited time, increased cost ot fuel for
pumping, or other reasons. The study was on
the Ashland Research Farm, approxima tely 8
miles southwest of Manhattan . The soil is a Muir
silt loam developed from river sediments . Pertinent informatio n on the soybean field plots is
listed in Table 1. In early June each year, available water stored in the 5-foot soil profile exceeded l 0 inches.
Tables 2 and 3 present soybean yield and
lodging data for 1972 and 1973, respective ly.
The treatments consisted of an irrigation at vegetative, flowering , or podding stage when each
of three predeterm ined soil-moistu re depletion
levels (percent of available water depleted) was
reache d. Then each plot was irrigated (unti l soybeans matured) when its soil-moisture depletion
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level was reach ed. A no-ir rigat ion contr ol
was
inclu ded.
Table 4 prese nts soyb ean yield and lodgi
ng
for 1974 . Trea tmen ts cons isted of no irriga
tion;
one 4-inch irriga tion at eithe r begin ning bloom
,
begin ning pod deve lopm ent, or begin ning
bean
deve lopm ent; and three 4-inc h irriga tions
, o_ne
at each of the three grow th stage s me ntion
ed .
Figur e 1 prese nts the 30-y ear avera ge rainf
a ll
patte rn and ra infa ll recei ved durin g the
three
study years .
The 3 years of data indic ate that full-s eason
irriga tion does not incre ase soyb ean yields,
but

incre ases lodgi ng over soyb eans irriga ted
only
durin g pod form ation and filling (bean deve
lopment ). Limited in-sea son irriga tion is most
practical in soils w ith large w ate r-hol ding capa
city
and noth ing to restri ct exten sive root deve
lopment ; and if a mode rate to large amou nt of
soil
wate r is store d befo re plant ing.

Tabl e 2 .-Soy bean yield and lodg ing as influ
ence d by irriga tion in 1972 .
lru tment
Growth stage at
Soil-moisture
fint irrigati on
aSOHWLRQ{ %)

Table 1.-ln form ation on expe rime ntal soyb
ean
field plots , Ashl and Research Farm.

Veget ative

..........

1972
Planti ng da te .................. ...... May 18
Variety ......... ......... ......... ..... Callan d
Popul ation (plant s/ acre) ...... l 09,000
Row width (inches) ......... ..... 24
Plot size, ft........ ........ ........ ... 16 x 42
Inches of availa ble water
in 5-ft. profil e on date
(8 Jun)
listed ......... ......... ......... ....... 10.7
Physiological matur ity
reach ed ......... ......... ......... ... Sept. 8

Flowe ring

..........

1973
May 14
Calland
105,0 00
30
25 X 42

1974
May 13
Williams
144,5 00
30
25 X 40

(18 Jun) (12 Jun)
11.8
11 .6
Sept. 10 Sept. 14

Poddi ng

...............

No irrigation
LSD
0.05

..........

20
40
60
20
40
60
20
40
60

Irrigati on•
(inches)

21.7
19.3
14.2
20.5
17.5
14.8
12.4
12.3
11.8
0 .0

Lodg_ing*"'

3.3
2.8
2.3
3.1
2.3
2.0
2.3
1.9
1.9
1.3

55.9
52.8
56. 1
53.3
49.3
58.1
57.5
56.8
55.9
45.8

0.6

7.3

• Wafer applied each time soil moistur e
was deplete d to ind icated per ..
centage aIWHU first irrigatio n.
*• Lodging score from 1 to 5; 1 = all plants standin g
erectly, S
no
p lants standin g erectly.

Figure 1.-Th irty- year rainfall patte rn and
rainfall recei ved durin g the three study years
.
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Table 3.-Soyb ean y ield and lodging as influenced by irrigation in 1973.
Trea tment
Growth stilge at

fint irrigation

Soil-mobture

depletion (%)

Vegetative

Flowering

··········

Podding

No irrigation

..........

Irrigation•
(inches)

40
55
65
40
55
65
40
55
65

Lodgjng**

16.0
9.8
5.2
13.3
10.4
5.2
7.7
5.2
5.2
0.0

Yield
(bu/acro)

3.2
3.0
1.8
3.0
3.1
2.4
1.8
1.9
1.8
1.4

49.0
49.2
49.2
49. 6
50.2
52.0
'48.8
50.7
52.0
40.6

0.7

4.3

LSD

0.05 .... ............

applied each time soil moisture was deple1ed to indicated percentage after first irrigation.

"' WiJter

** lodging aFRUHfrom 1 to 5J 1
phmts standing erectly.

= all

plants standing ere ctl y, 5
1

=

no

Table 4 .-Soybe an yield and lodging as influenced by irrigation in 1974.
Irrigation

Time of irrigation

Beginn ing b loom ................ ...... ..
Beginning pod developme nt .... ..
Beginning bean developme nt .. ..

(inches)

l odging*

Yield
(bu/ocre)

4.0
4.0
4.0

1.4
1.2
1.2

38.0
38.7
42.9

2.2
1.0

39.5
35.6

0.5

4.5

Beginning bloom, beginning pod
deve lopment, and beginn ing
bean developme n t ................ ... . 12.0
No irrigation ............. ....... ......... . 0.0
LSD

0.05 ................ ....... ............... ..

• l odging VFRUa from 1 to 5; t
plants standing erectly.

= all

p lants standing e rectly, 5

= no

Informatio n in this report is for farmers, producers,
colleagues , industry cooperator s, and other interested
persons. It is intended to help in irrigation manageme nt,
not to be an irrigation guide. It is not a recommen dation
but represents three years' research at one location.
Contributi on no. 158, Kansas Water ·Resources Research
Institute, Manhattan . The U. S. Departmen t o f Interior,
Office of Water Research and Technolog y prov ided partial
support . Contributio n no. 1493, Agronomy Depa r tment,
Evapotran spi ration Laborator y, Kansas Agricultura l Experiment Stat ion, Manhattan , Kansas 66506.
Publication s and publ ic meeti ngs by the Kansas Agriw ltura l Experimen t Station are available and open to the
p u bl ic regar dless of race, color, national origin, sex, or
religion.

